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°" the heartand circular. These^^ 

Said Swedish patent also disdosJceXS^^^^ 

subsotaenteontheamineni^^ 

amines, have any hydros oTn^fl^ 

only meta and para substHuenta are specificSy Xtosl? P ° S ' t, ° n5 ° f Phenyl ""S^ but 

It . known that terodiiine. a c^n^ny available drug having the chemical formula 



CH-CH--CH-K 



C(CH 3 ) 3 



3-phenylpropyJamine, which Is consider J to S • - * N'^^^-methoxyphenyl). 
the comparative tests reported SZ^£2^^- <** 
Preparing certain dipheny.allcylan.lnes havlnn an eSSSif5^V ,T d ' SC,0ses a special P"™ 85 for 
compounds are primary or 2^ EiS""' The Specmcal,y described 

position of the phenyl rings. C.A. Vol! 97 (1 9ffi) 1 2M?^ d^^««!» h^i roX ^ W a " wx ^ substituent in ortho 
haveahydroxysubstitue^ 

and carry aromatic substituents onthe ^^^^^^°^^«^W«h(Wc«e^ 
.nanrstaspect the invent provides nove, «2XS££^^ 



OR 1 



_^ch-ch 2 ^:h 2 -x 



45 



50 



55 



R -5 



n 



ton atoms, end wherein R a and R* ^.^^"^ "'"^'"^O"^- 



EP 0 325 571 B1 



ure as weO as the individual enantiomers as such. 

A preferred sub-dass of compounds according to the Invention comprises tertiary amines of formula I, whe- 
rein each of R* and R B Independently signifies C^aUcyl, especially C^-alkyl, or adamantyl, R 5 and R 6 together 
comprising at least three, preferably at least four carbon atoms. R 5 and R e may carry one or more hydroxy 
5 groups, and they may be Joined to form a ring together with the amine nitrogen atom. 

Presently preferred tertiary amino-groups X in formula I include the following groups a>-f), each of which 
may carry one or more hydroxy groups. 

/CH(CHJ 2 ^CH 3 ^CH 3 

10 a) -< 32 , b) 3 , c) -N. 3 

^CH(CH 3 ) 2 ^CfCH^ X C(CH 3 ) 2 CH 2 CH 3 



15 



20 



25 



CH 3 CH 3 CH^ CH 3 

d) -N I , e) J> H 2 > f) 
CH~ \c CiH„ 



1 3 CH 3 CH 3 XH 3 



The following are examples of presently preferred specific oompounds of formula I : 
N,rWilsopropy1-3^-hydraxy'^ett^ and its ^J-isomer, 

N-methyl-N-teilbutyI-3-(2-hydroxyphenyl)-3-phenyiprop^ 

N-methy^N-tertbutyl-3^ 
30 N-methyl-N-tertbutyl-3>biSr<24iydroxyphenyl)propylamine f 
N.N-dilsopropyl-S.S-bi^-hydroxyphenylJpropylamine, 
N.r^drisopropyi-^.SKlihydroxyphenyl^phenylpropylamine, 
N-methyW-tertbutyl^ 

N,N-dilsopropyl-3-(2^riethoxyphenyl)-3-phenyl propylamine, 
35 N-r3-(2wTiethoxyphenyl)-3-phenyipropyih2,2,6.6-tetramethylplperid 

In a second aspect of the invention provides methods for preparing the compounds of formula I, especially 
the following methods : 

a) reading a reactively esterified 3,3-dlphenylpro panel of formula ill 



40 



45 



j:CH-CH,-CH,-Y HI 



R 



wherein R 1 -R 4 are as defined above, and any hydroxy groups may be protected such as by methylation or 
50 benzyiation, and wherein Y Is a leaving group, preferably halogen or an alkyl or arylsulphonyioxy group, 
with an amine of formula IV 

H-X IV 

65 wherein X is as defined above, or 

b) reducing a 3,3-diphenytpropionamide of formula V 



3 
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~3cH-CH--CO-X V 

ZZZ ™SSr ^ e " ne ^ above and any hydroxy groups may be proiacdad. pnaarabiy ^ , 
c) N-methylatJng a secondary 3,3-diphenylpropylamine VI 



Z?acid!?r 08 at0mS ' Nknethylati0n P referab, y bei "9 <»* using fomaldenyde or 
d) reducing a 3.3-dlphenylpropylamlne of formula Vila or Vllb 



R? R 2 



-OR 1 



Vila VIA) 



wherein R--R* and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, preferably by means of catalytic hydrogenation and 

I) when necessary splitting off hydroxy protecting groups In the compounds obtained. If desired after 

mono or df-halogenation of one or both of the phenyl rings, and/or 

ID if desired converting obtained bases of formula I into salts thereof with physiologically acceptable 
acids, or vice versa, and/or 

H? 8 !^ ^P 813 "" 9 an obtained mb to** of optical isomers Into the individual enantfomers. and/or 
rv) rr desired methylating an ortho-hydroxy group in an obtained compound of formula I. wherein Ri is 
hydrogen and/or R* is hydroxy. 
The above general methods can be earned out in a manner known perse and/or in accordance with the 
working examples described below, with due consideration of the desired amino groups and the substttuents 
on tne benzene rings. 

The removal of hydroxy protecting groups according to i) above can e.g. be done by treatment with hyd- 
robromic acid, borontrlbromlde or by catalytic hydrogenation. 

The separation of mixtures of optical isomers, according to li) above. Into the Individual enantiomers can 
cdumns. b y fractional crystallization of salts with chiral acids or by chromatographicseparation on chiral 

Novel compounds of formula VIII 
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wherein R 1 -R 4 are as defined above, and the corresponding protected compounds (e.g. comprising protected 
hydroxy groups), are useful as chemical Intermediates for the preparation of e.g. the compounds of formula I, 
and they can be prepared by means of several different methods which are known perse, such as by addition 
of ethylene oxide (X) to a correspondingly substituted dlphenylmethane (IX) In the presence of a suitable base 
such as sodium amide : 




The compounds VIII can also be prepared by reduction of the corresponding 3,3-diphenylpropionic acids, 
preferably using complex metal hydrides. 

The 3,3^diphenylpropanols VIII can conveniently be converted Into the corresponding reactively esterified 
derivatives (II in a manner known perse by displacing the hydroxy groups with e.g. a halogen atom or an alkyl 
or arylsulphonyloxy group. 

The 3,3-diphenylamWes of formula V used as starting materials in method b), can e.g. be prepared by react- 
ing the above mentioned 3,3-diphenylpropionic acids with an appropriate amine. 

The secondary amines used as starting materials In method c) can conveniently be prepared by reacting 
a primary amine H 2 N-Z (wherein Z is as defined above) with a corresponding reactively esterified 3,3-diphenyl- 
propanol In analogy with method a) above, or by reduction of the corresponding secondary 3,3-diphenyl- 
propionamides in analogy with method b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 




wherein R'-R* and Z are as defined above, either in one step by catalytic hydrogenatlon, or by reduction to the 
corresponding saturated hydroxyamtne, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an alternative, the hydroxy group 
may first be spilt off as water, followed by reduction of the formed unsaturated amine. 

The unsaturated hydroxy amines XI can conveniently be prepared by the addition of aSchtff base of formula 

XII 

CHa-ChLN-Z XII 

wherein Z is as defined above, 
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to a benzophenone of formula XIU 



-OR 1 



=0 XIII 



wherein RMVare as defined above, in the presenceof a base, preferably a lithium organic base such as lithium 
diisopropylamkfd. 

Also the starting materials Vila, Vllb for process d) can be prepared by methods known per se, such as 
by addition of an organometallic compound XlVa or XlVb 



0)-OR 1 ^-Me 



Me 

XIVa XlVb 

to a ketoamineXVa orXVb respectively toforni a corresponding hydroxy amine XVI 



R 2 



^C-CH 7 -CH,-X XVI 
/ OPT 2 

and, If desired, splitting off water from compound XVI. 

In formulaeXtVa, XlVb, XVa, XVb, XVI, Ri-R« are as defined above, and Me signifies a metal such as mag- 
nesium or lithium. 

In accordance with the invention the compounds of formula I. in the form of free bases or salts with 
physiologically acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use 
for injection, or the like, in accordance with accepted pharmaceutical procedures. Such pharmaceutical compo- 
sitions according to the invention comprise the compounds of formula I in association with compatible phar- 
maceubcally acceptable carrier materials, or diluents, as is well known in the art. The carriers may be any inert 
material, organic or inorganic, suitable for enteral, percutaneous or parenteral administration such as : water, 
gelatin, gum arabicum, lactose, mteroerystalline cellulose, starch, sodium starch gjyoolate. calcium hydrogen 
phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and the like. Such compositions may also 
contain other pharmaceutical^ active agents, and conventional additives such as stabilizers, wetting agents, 
emulsifiers, flavouring agents, buffers, and the like. ' 

The compositions according to the invention can e.g. be made up in solid or liquid form for oral adminis- 
tration, such as tablets, capsules, powders, syrups, elixirs and the Ike. in the form of sterile solutions, suspen- 
sions or emulsions for parenteral administration, and the like. 

The compounds and compositions according to the invention can be used for treating chol in-mediated dis- 
orders such as urinary incontinence. As is weD known, the dosage depends on several factors such as the 
potency of the selected specific compound, the mode of administration, the age and weight of the patient, the 
severity of the condition to be treated, and the like. The daily dosage may, for example, be from about 0.05 mg 
to about 4 mg per kBo of body weight, administered in one or more doses, e.g. containing from about 0 05 to 
about 200 mg each. 

The invention win be further illustrated by the following non-limiting examples. 
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General 

1 H-NMRspectra were run in CDCI3 using a JEOL PMX60 spectrometer. In some cases, only a limited num- 
ber of spectral peaks, useful for characterisation purposes, are reported. 
5 Reported yields mostly refer to crude material of sufficient purity to be taken to the next stage. 

Solvents are abbreviated as follows : 

IPE = diisopropyi ether 

PET = petroleum ether 
10 Ether = diethyl ether 

Amines are abbreviated as follows : 

IPA = diisopropyi amine 
15 TBA = tertbutyi amine 

Melting points were taken on a Koefler bench. 
Temperatures are in °C. 

Water Is used for the washing steps, unless otherwise stated. 

20 

Example 1 

Preparation of 4-phenyl-3.4-dihydn)COumarins 

25 a) 4-(2-Methoxy-5^e%lpheny1)-6^ (I) 

A mixture consisting of 2-methoxy-5-methylcinnamic acid {96.0 g, 0.5 mol), p-cresol (108 g, 1.0 mol), tet- 
raline (200 ml), and cone, sulphuric acid (20 g) was heated slowly to refluxing temperature (145-150°). After 1 
1/2-2 h. the mixture was cooled, taken up in ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 138 g (97%) crude oil. Two recrystallisations from acetone gave white crystals of the desired lac- 

30 tone, m.p. 126-127°. 

C 18 H lg 0 3 (282J) requires: C 76.57 H 6.M O 17.00 

Found 76.9 6.** 17.0 

35 

b) 6-Hydroxy^phenyl-3,4-dihydrocoumarin (11) was prepared in a similar way in 97% yield from cln- 
namic acid and hydroquinone. M.p. 138° (IPE-Ether). 

40 

C 15 H 12 0 3 (2*0*3) requires: C 74,99 H 5M O 19.98 

Found 75.0 5.00 19.6 



45 C ) 4-(2-ntethoxy-4-methylphenyQ-7-m^ was obtained in a similar way from 2- 

methoxy-4-methylcinnamic acid and nvcresol in 58% yield. M.p. 147-148° (IPE-acetone), 

C 18 H 18°3 * 282 * 3 > requires: C 76.57 H 6-43 O 17.00 
50 Found 76.4 6.31 17.2 

The above lactone (90 g, 0.32 mol) in methylene chloride (500 ml) was refluxed with BBr 3 (1 1 5 g, 0.46 mol) 
for 24 h, the solution was concentrated, the residue was taken up In ether, the solution was washed with sodium 
55 carbonate and water, dried and evaporated, giving 80 g (93%) of a syiup which crystallized on standing. Crys- 
tallization from IPE-PET gave white crystals of 

d) 4-(2-hydroxy-4HTrethylphenyl)-7»methyl-3,4-dihydrocoumarin (HI), m.p. 1 37°. 



7 
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10 



20 



25 



43 



SO 



C I7 H I6°3 (268 ' 3> requires.- c 76.10 H 6.01 O 17 89 

76.2 6.30 17.0 

. e > „ g-Hy^Qxy-4-phenyl-3.4-dlhvdroooi«iarin av) was ohtain»n- in « et mna , u, ay clnnamlc firfri inrl 
catechol in 18% yield. M.p. 136° (IPE). 

C 15 H 12°3 (2 *°- 2)re< l ui '-«-* C 74.99 H J.04 O 19.98 



Found " 75<0 



5.01 19.9 



t> 4-(2-Methoxyphenyl)-3.4-dihvdr ocoumarfn (VI was obtained tn a simitar way m ^v. y.^ „ ^ 

« 2-rneltoxyannamate and phenol. The cnjde reaction mixture was contaminated with methyl 3-(4-hyd- 
roxyphenyl)-3-(2-methoxyphenyl)-propionate. After removal of this by-product with Ice-cold NaOH the title 
compound was obtained as an oil of sufficient purity to be taken to the next step. 

Example 2 

Preparation of 3.3-diphenylpropionic acid esters 

a > Methyl 3-(2-methoxy-4-methylpheriyl)-3-phenylproptonate (VI) 

7-Methyl -4-phenyl-3,4-dihydrocoumarin (78g, 0.327 mol)f n 150 ml methanol and 150 ml acetone contain- 
ing methyl iodide {1 00 g, 0.7 mol) and (55 g, 0.4 mol) was refluxed for 24 h, filtered, and the solvent 

33rS!T!5i?5r "1 dU6Wa ! dfeSOlved ln ether> soiMonwas *wh*l with water, dried andevaporated 
giving 86 g (92%) of a viscous oil. 

NMR : 5 6.6-7.2 (m 8H). 4.9 (t 1 H), 3 JB (s 3H). 3.5 (s 3H), 3.0 (d 2H), Z2 (s 3H) 

,„ , b) . Methyl 3,3-bisK2-methoxyphenvl)-proplonate (VII) was nhtainaH in m « y [n ne .,_ ^ frrm 

the lactone (V) of Example 1f), m.p. 84-87° (IPE). ' 

C 18 H 20°« f 300 '^ requires: C 71.98 H 6.71 o 21.3 
F ° Und 71.* 6.67 21.6 

_ „ C) „ .J*** 1 M^KliberizyloxyphenvlVS- phenylpropionate <VIII) was ohtainarf tn a ,^^ y lri quan . 
Otatfve yield from the lactone (IV) of Example 1e) and benzyl chloride in methanol, in addition to K^CX the 
*o reaction mixture also contained some Nal. M.p. 72" (IPE). 



C 30 H 28°* (W2 * 5) requiresi C 79.63 H 6.24 O 
Pound 



14.14 
6.15 U.l 



„ , d > ^th^3K2-benzytoxyphenylV3.ph enylpropionate (IX) was obtained in a similar way as a viscous 
oil in 81% yield from 4-phenyl-3,4-dihydrocouniarin and benzyl chloride. 
NMR : 8 7.2 (m 14H), 43 (s 2H. 1 1H), 3.5 (s 3H). 3.0 (t 2H). 

_ e > , d Methyl 3-(2-nwmoxy-5-memylph eny0-3-phen^roplonate 00 was obtained in a similar way from 

6-metnyM-phenyl-3.4-dihydrocoumarin in 96% yield, 

NMR : 8 7.4 (m 8H), 5.0 (t 1H). 3.9 (s 3H). 3.7 (s 3H), 3.2 (d 2H). 2.4 (s 3H). 

0 . Methyl 3.3-bls.(2-methoxy-5-me thylphenyl)propionate 0(1) was obtained in a simlar way in quan- 
titative yield from the lactone (I) of Example 1a) and methyl iodide. 
NMR : 8 6.6-7.1 (m 6H). 5.1 (t 1H), 3.7 (s 6H). 3.5 (s 3H). 3.0 (d 2H), 22 (s 6H). 

. ,?l Methyl 3-(2£-dfoenzytoxyphen vl)-3-phenylpropionate (XII) was obtained in a similar way In 90% 
yield from the lactone (II) of Example 1b) and benzyl chloride. 
NMR : 8 6.8-7.4 (m 18H). 5.0 (s 4H, 1 1H), 3.7 (s 3H). 3.1 (d 2H). 



8 
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h) Methyl 3 t 3-bis-{2-benzyloxy-4-methylphenyl}prDptonate (XIII) was obtained in a similar way In 95% 
yield from the lactone (III) of Example 1d) and benzyl chloride. By GLC the product Is homogenous, and by MS 

it has the correct M . W. 

i) Ethyl 3-(2 > 4-dlmethoxyphenyl)-3-phenylpropionate (XIV) 

5 A mixture of ethyl cinnamate (88 g, 0.5 mol), dimethyl resorcinol (276 g, 2.0 mol) and cone, sulphuric acid 

(50 g) was stirred on a boiling water-bath for 2 h, whereafter all the volatile material was distilled off in vacuum. 

The residual oil was dissolved in ether, the solution was washed with sodium carbonate, dried, and evaporated 

giving 101 g (64%) of the title ester in the form of a viscous oil. 

NMR : 8 6.4-7.2 (m 8H), 4.9 (t 1H), 4.0 (q 2H). 3.7 (s 6H), 3.0 (d 2H), 1.1 (t 3H). 
10 j) Methyi S^bi^^imethoxyphenyljproplonate (XV) was obtained in a similar way from methyl 2,4- 

dimethoxyclnnamate and dimethyl resorcinol. The product thus obtained contained about 23% of dimethyl 

resorcinol. It was taken to the next step without further purification, 
k) Methyl-3-(5-chloro-2-methoxyphenyi)-3-phenylpropionate 

6-Ch!oro-4-phenyi-3 f 4-dihydrocoumarin (435 g, 168 mol. Preparation : T. Manimaran & V.T. Ramak- 
15 rishnan, Ind. J. Chem. B 18 (1 979) 328) is added to a hot solution of sodium hydroxide (1 40 g. 3.5 mol) In water 
(500 ml). The solution is chilled to 25°C and dimethyl sulphate (442 g f 3.5 mol) is added dropwise during 1 h 
with stirring and cooling at 25-35°C. The mixture is stirred for an additional 2 h whereupon a solution of 100 g 
of sodium hydroxide in 500 ml of water is added and the mixture Is stirred unta a clear solution is obtained. An 
excess of concentrated hydrochloric acid Is added to precipitate the methoxy acid, which separates as an oil 
20 which slowly crystallizes. It is filtered off, washed with water and dried. Crystallization from 2-propanol gives 
colourless crystals of 3-(5-chloro-2-methoxyphenyl>3-phenyl propionic acid, m.p. 144°C Yield 455 g. 

The above acid (291 g, 1 .0 mol) In 1 litre methanol containing 50 g concentrated sulphuric acid was refluxed 
for 8 h. The solvent was distilled off, the residue was taken up In ether, washed with water and sodium carbonat 
solution, dried and evaporated giving 300 g (1 00%) crude oil. Recrystallisation from IPE gave white crystals of 
25 the title compound, rap. 65-66°. 



C 17 H 17 C10 3 (304,8) requires: C 67.0 H 5.62 CI 11-63 
Found 68.1 5.82 U.7 

30 

Example 3 

Preparation of 3,3-diphenylpropanol3 

35 

a) 3-(2>Methoxy-4>methyiphenyl)-3-phenylpropanol(XVI) 

The ester (VI) of Example 2a) (84 g, 0.295 mol) in 150 ml dry ether was added dropwise to a suspension 
of LIAIH4 (1 1.3 g, 0.295 mol) in 300 ml dry ether. The mixture was stirred overnight, then decomposed by the 
careful addition first of 1 1 g of water, then of 15% NaOH until a white granular precipitate was formed. The mbct- 
40 ure was filtered, the fBtrate was washed with water, dried, and evaporated giving 71 g (91%) of an oil which 
crystallized on standing. Recrystallization from IPE-PET gave white crystals, m.p. 83°. 



C 17 H 20 O 2 (256.4) requires: C 79.65 H 7.88 O 12.48 
45 Found 79.4 7.89 12.7 

b) 3 1 3-BM2-methoxyphenyr)propanol (XVII) was obtained in a similar manner in quantitative yield as 
a viscous oil from the ester (VII) of Example 2b). 
so C ) S^ZS-PibenzyloxyphenyD-S^henylpropanol (XVIII) was obtained in a similar way as a viscous ofl 
In 96% yield from the ester (VIII) of Example 2c). 

d) 3-2(Benzyloxyphenyl>>3-phenylpn>panol (XIX) was obtained in a similar way as an o9 in 78% yield 
from the ester (IX) of Example 2d). 

e) 3-(2^ethoxy^5-methylphenyl)-3>phenylpropanol (XX) was obtained in a simflar way as an oil in 
55 quantitative yield from the ester (X) of Example 2e). 

NMR : 5 6.8-7.4 (m 7H), 4.7 (t 1 H). 3.8 (s 3H), 3.7 (m 2H), 2,3 (s 3H), 2.0-Z3 (m 2H). 

f) 3,3-Bis-(2-methoxy-5-methylphenyQpropanol (XXI) was obtained In a similar way in 98% yield from 
the ester (XI) of Example 2f). M.p. 89° (IPE). 



9 



EP 0325 571 B1 



C^H^Oj (300.*) requires: C 75.97 H 8.05 O 15.98 
Found 75.9 8.02 16.1 

9) 3-(2,SDtbenzyloxyphenvl)-3- phenyl P ropanol 0<XII) was obtained In a *™a*r™, y i„ *m y]M ftrm 
the ester (XII) of Example 2g). M.p. 78» (IPE). 

C 29 H 28°3 ( * 2 *' 5) requires: C 82.05 H 6.65 O 11.31 



Found 82>0 



6.62 U.2 



. , . h > 3.3-B»H2 -b e nzylox y ^ethylphenyl)propanol(XXIin was obtained In a similar way as an oil in 93% 
yield from me ester Pull) of Example 2h). 

0 H 2,4 43imethoxyphenylV3-phenylpropanol (XXIV) was obtained as « nnirtan in aw y u>.^ ^ 
the ester (XIV) of Example 21). 

NMR : 8 6.5-7.2 (m 8H), 4.5 (t 1H), 3.8 (s 6H). 3.6 (m 2H), 2.0-2.6 (m 3H). 

? . 3 .3-B'M2.4-dimethoxyphenvl) propanol (XXV) was obtained in a similar way from the impure ester 
(XV) of Example 2j). By NMR, the product contains about 20% of dimethyl resorcinol. 
k ) 3-(4.F1uorphenyl)-3^2^nethoxyphenyi)propanol (XXVQ 

A Grignaiti reagent was prepared in the usual manner from o-bromoanlsole (93.5 g. 0.5 mol) and mag. 
nesium (12 g, 0.5 mol) in 100 ml dry ether. A solution of p^luorobenzaldehyde (62 g, 0.5 mol) in 100 ml ether 

T 10 thfe S0hjtl0n - MBt abwA 1 h ' ** mbtture was ^composed with NH4CI and worked up. 

giving 100.6 g (87%) of 4-fluoro.2'-methoxy-dlphenylmethanol. Recrystallbation from IPE-PET gave white crys- 



C H H J3 F0 2 (232.3) requires: C 72.*0 H 5.6* 
Found 72.9 5.75 

^,J tM ?, bta[ned Carbind (46 2 9 ' 0 2 m0l) ta 600 ml etnano1 hydrogenated in the presence of 4 g of 5% 
Pd/C catalyst After about 5-6 h, the reaction was complete and the mixture was worked up giving 40 g (93%) 
of 4-fluoro-2'-methoxy-diphenylmethane as a clear oil. ' 
NMR : 6.8-7.2 (m 8H), 4.0 (s 2H), 3.8 (s 3H). 

The obtained methane derivative (71 g. 0.33 mol) in 100 ml ether was added to a solution of NaNH, prep- 

f-TL" 1 S ™ m ? dium (8 ' S 9 * °' 37 mol) in about 300 1,11 of NH * ^ about 1 a «X"«on of ethylene oxide 
(1 7.5 g. 0.395 mol) in 76 ml ether was added dropwlse. The mixture was stirred for 2 h. and most of the ammonia 
was then removed with a stream of air. Solid NH 4 CI was then added, followed by the addition of water The 
organic phase was separated, washed with water and 2N HCI, dried and evaporated, giving 81.5 g (95%) of 
the title compound. M.p. 61" (IPE-PET). ' 

C 16 H 17 F °2 (260 * 3) requires: C 73.82 H 6.58 
F0Und 7W 6.77 

0 3-(5-Chloro-2-methoxyphenyl)-3-phenylpropanol 

. M.u^ff' !T Example 2k) (91,5 9 ' 0,3 mol > ln 500 ml *y ether was added dropwlse under nitrogen to 
LIAIM4 (1 1 .4 g. 0.3 mol) in 200 ml dry ether. The mixture was stirred at room temperature overnight, then decom- 
posed with 1 1 g water and 1 1 g 15% NaOH solution. Work up gave 72.6 g (87.5%) colourless oO. Recrystalli- 
zation from IPE gave white crystals of the title compound, m.p. 80*. 

C J6 H 17 C10 2 (276.8) requires: C 69.43 H 6.19 ci 12.81 
F0Und 70.1 6.4* 12.9 
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Example 4 

Preparation of 3,3-diphenylpropyt-p-toluene sulphonates 

a) 3>Bis-(2-methoxyphenyi)propy»-l>toluene suiphonato (XXVII) 

The propanoJ (XVII) of Example 3b) (35 g, 0.128 md) in 100 ml chloroform oontalning 30 ml pyridine was 
cooled to about -10° and then treated with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about +5*C) overnight the mixture was poured into ice-water, the organic phase was washed with water 
and cold 2N HCI, dried, and the solvent was distilled off at < 50°C, giving a crude oil In quantitative yield. Reo 
rystallization from IPE gave white crystals of low and indefinite m.p. 



C 2* H 26°5 S ( * 26#5) rcqulrcs: C 67#58 H S 7,52 

Found 66.8 6.22 7.76 



b) 3K2>Memoxy-4-methylphenyl>3-phenylpropyl-p-toluene sulphonate (XXXI) was obtained In quan- 
titative yield from the propanol (XVI) of Example 3a). 

C ) 3-(2 t 3-Dibenzyloxyphenyl)-3-pheny1propyl-p-toluene sulphonate (XXVIII) was obtained in a similar 
way as a thick oil In 88% yield from the propanol (XVIII) of Example 3c). 

<j) 3-(2-BenzyioxyphenyQ-3-phenylpn>pyl-p-toluene sulphonate (XXIX) was obtained in i similar way 
in 98% yield from the propanol (XIX) of Example 3d). 

e) 3-(2-Methoxy-5-methylphenyl)-3>phenylpropyl-p-toluene sulphonate (XXX) was obtained in quan- 
titative yield from the propanol (XX) of Example 3e)> M.p. 64* (IPE-PET). 

C 23 H 24 O^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.8 6.20 7.85 

f) 3,3-Bls-(24Tiethoxy-5-methylphenyl)-propyl-p4oluene sulphonate (XXXII) was obtained in quantita- 
tive yield from the propanol (XXI) of Example 3f). M.p. 117° (acetone-PET). 



C 26 H 30 O 5 S (45*.5) requires: C 68.7 H 6.65 S 7.05 
Found 68.8 6.66 7.11 

g) 3-(2 > 5-Dibenzyloxyphenyl)-3-phenylpropyUP'toluene sulphonate (XXXIH) was obtained in a similar 
manner in quantitative yield from the propanol (XXII) of Example 3g). 

h) 3 ( 3-Bls-(2-benzyioxy-4Hnethyl^ (XXXIV) was obtained in a simi- 
lar way in 86% yield from the propanol (XXIII) of Example 3h). 

f) 3^2,4>Dimethoxyphenyl)-3-phenylpropyi-p-toluene sulphonate (XXXV) was in the same way 
obtained in 96% yield from the propanol (XXIV) of Example 3i). 

j) 3>Bls-(2,4-dimethoxyphenyl)-propyl-P'toluene sulphonate (XXXVI) was obtained In the same man- 
ner from the propanol (XXV) of Example 3J). The product was contaminated with dimethyl resorcinol. 

k) 3-(4^luorphenyl)-3-(2-methoxyphenyl)-propyi-p-toluene sulphonate (XXXVII) was obtained in a 
similar way in 88% yield from the propanol (XXVI) of Example 3k). M.p. 67° (IPE). 

C 23 H 23 FO ft S (41*,5) requires: C 66.65 H 5,59 S 7.74 
Found 67.1 5.69 7.78 

I) ^-Memoxypheriyl)-3-pherry1propyl-P-toluene sulphonate (XLVIII) 

A mixture of anisole (1080 g, 10 mol). benzyl alcohol (216 g, 2 mol) and p-toluene sulphonic acid (40 g) 
was refluxed for 2 h in an apparatus equipped with a water separator. Excess of anisole was then distilled off, 
the oily residue was dissolved in ether, washed with water and sodium carbonate, dried and fractionated, giving 



11 



EP 0 325 571 B1 



SSEZ S 8S rSTSS 1 r !Sr* d ,0 3 mWure * *■ «««Wfco propanols by reaction S 

C 23 H 2<f°* S l396 'X requires: C 69.67 H 6.10 S 8.09 

69.3 6,00 8.17 

no JLtS °L TOm .fT* 3>) (66 9> 355 m0,) ln 300 m ' chl0TOferm containing 75 ml pyridine was treated 

C 23 H 23 CIO 4 S(«30.96) requires: C 6».I0 H 3.38 S 7.W CJ 8.23 
FOUfld 6*-* *W 7.04 8.17 

Example 5 

Preparation of tertiary 3.3-diphenylpropvlaminea 

^" W « ( ***° r «» ,I,P «' ° 67,39 " 7 ' 92 N O 21.35 

67<2 8-22 2.9* 21.9 

?L N'N^^PVl ^^athoxy -Swiieth y tphenylva^henWoro^amlne (XU. hvdwaanfi.m,..,. 

F^ H d 37N ° 5( * 53 " 7)reqUireS{ C 71,17 " 8 * 20 N 3 ' 07 O 17.6 

713 8.27 3.0* 17.9 

?ha ■ (xld. hydrwgr^marate 
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C 27 H 37 N0 5 (455.7) requires: C 71.17 H 8.20 N 3.07 O 17.6 
Found 71.3 8.14 3.00 17.6 

e) N,N-Dftsopropyl-3>bts-(2-methoxy-5Hnet^ (XUI), hydrochloride 

The free base was obtained in 78% yield from the tosylate (XXXII) of Example 4f). It was converted to the 
hydrochloride with ethereal HCI in the usual manner. M.p. 163-164° (acetone-ether). 



C 25 H 3g N0 2 CJ (420.1) requires; C 71.^9 H 9.12 N 3.33 O 7.61 CI 3.44 
Found 71.6 9.08 3.27 7.93 Z36 

f) N > ^DiiBopropy1-3-(2 > 5^ibergyloxyphenyl)-3-phenylpropylarn[ne (XUII) 
The free base was obtained in 70% yield from the tosylate (XXXIII) of Example 4g). 

NMR : 6 6.6-7.2 (m 18H), 5.0 (s 4H), 4.5 (t 1H), 1.0 (d 12H). 

g) Nja-Diisopropyl-3>bis-(2-berpylo^^ (XLIV) 
The free base was obtained in 62% yield from the tosylate (XXXIV) of Example 4h). 

NMR : & 6.8*7.2 (m 16H), 4.8 (s 4H, 1 1H), 0.9 (d 12H). 

h) NpN-Dfisopropyl-S^^d^ethoxyphenylj-a-phenylpropylamine (XLV) 

The free base was obtained in 56% yield from the tosylate (XXXV) of Example 4i). 
NMR : 6.5-7.3 (m 8H), 4.4 (t 1H), 3.8 (s 6H), 1.0 (d 12H). 
I) N i N-D1lsopropyl-3>bis-(2,4-diire^ 

The free base was obtained In 34% yield from the tosylate (XXXVI) of Example 4j). 

NMR : 5 6.5-7.3 (m 6H), 4.6 (t 1 H). 3.9 (s 12H), 1.0 (d 12H). 

j) N,N-Diisopropyl-3K4^uorophenyl)-3K2-methoxypheny0propylamine XLVII) 

The free base was obtained In 71% yield from the tosylate (XXXVII) of Example 4k). 

k) N > N-Dil3opropyl-3^2^etTK)xyphenyP-3^henylpropylamine (XLIX), hydrogen fumarate 

The free base was obtained in 86% yield from the tosylate (XLVIIl) of Example 4i) and was converted to 

the fumarfc acid salt In the usual way. M.p. 134-136° (acetone-IPE) or 163-164* (methanol). 



C 2fi H 36 N0 5 (441.6) requires: C 70.72 H 7.99 N 3.28 0 18.12 
Found 70.8 7.93 3.28 18.1 

I) N-[3-(2-Methoxyphenyl>3-phenylpro^ (LXIV) 
This compound was obtained in the same way in 54% yield from the tosylate (XLVIIl) of Example 41) and 
2,2,6,6-tetramethylpiperidinB. M.p. 100° (IPE). 



C 25 H 33 NO (365.6) requires: C 82.14 H 9.65 N X83 
Found 82.0 9.62 3.57 

m) N t N-dnsopropyl-3-(5^hton>2-methoxyphenyl)-3-phenylpropyiamine 

The tosylate from Example 4m) (43.1 g, 0.1 mol) was heated for 4 days at 80° with dSsopropylamine (50 
g, 0.5 md) in 100 ml acetonltrlle, giving 23 g (64%) of crude title compound. By GC, ft la at least 93% pure, 
n) N-[3-(2-Berttyloxyphenyl)-3-pherylpro 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2,2,5,5-tetramethyi- 
pyrrolldlne. It was obtained as a sticky oil, which was converted to the hydroxy analogue without further puri- 
fication (Example 9ab)). 

o) N-T3-(2-Berizyloxyphenyl)^hen 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 4-bydroxy-2,2.6 i 6-tet- 
ramethylpiperidine, and it was obtained as a sticky oil which was converted to the hydroxy compound without 
further purification (Example 9ac)). 

p) N^2-Hydroxy-1J-dirrtf3thyle^ 
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This expound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2-amino-2-methyl- 
3J^ M e PJJ** ^talllzed from dileopropy, ether and melted at 103-C. It was ^JJTSS 

C 26 H 31 N0 2 {389.5) requires: C 80.17 H 8.02 N 3.60 O 8.22 
FoUnd 80.0 8.09 3.69 8.51 

D N-(1-Adamant yl)-3^2-benzvloxyphenylV3.Dhenylpropylamine 
Itwa?^^^ ^ ,heto8 * ate ExamP«« *0 and 1-amlnoadamantane. 

me^T^S-i tenal EXamp,e 7q) - The hyd^hloridesemihydrate was prepared In acetonMe and 



C 32 H 37 NO^a.l/2 H 2 0 (097.1) requires! C 77.31 H 7.91 N 2.82 O 4.83 Ci 7.13 
F0Undt 77.3 8.23 2.65 5.0* 7.1* 

Example 6 

Preparation of secondary 3.3-dlphenylpropylamine3 

a) N-tert.Butyl-3,3- bls-{2-methoxvphenynproi)vlamlne (L), hvdrooen oxalate 

The tosylate (XXVII) of Example 4a) was heated with a large excess of tertbutylamine as described in 

M.p. 135-136° (acetone-ether). 

C 23 H 3l N0 6 (»17.5) requires: C 66.17 H 7.*8 N 336 O 22 99 
F0Und «.6 731 336 23.» 

J* N ^B>rtyl-3-(2,3-dlDenzvlox vphenyr)-3-phenvlpropylamlneflJ). hydrochloric 

k»h ^^fo? S ° btehed .f» above 10 78% y' eld f ™ the tosylate (XXVIII) of Example 4c). The HCI salt 
had m^). 184-1850 (acetone-fliethanol-IPE). 

C 33 H 38 N0 2 C1 (516.1) requires: C 76.79 H 7A2 N 2.71 0 6.20 CI 6.87 
F0Und 763 7.30 2.72 6A2 6.81 

2. ^^B"tyl^2-benzv)oxvpr>e nyD-3^henv<iiropylamine(UI). hvdrooen oxalate 
m T ^ e base was obtahed in 84% yield from the tosylate (XXIX) of Exkmple 4d). The oxalic acid salt had 
m.p. 198" (acetone-ether). - 

C 2g H 33 N0 5 (*63.6> requires: C 723* H 7.18 N 3.02 
Found 71.8 7.13 2.93 

1[ a N^ft.Butyt-3.(2HTiethoxv-5-nieft ylphenylV3-phenylpropylamfne (Llll), hydrochloride 
*J , W3B ° btained in 90% yield *™ the tos y |a * e #XX) of Example 4e). When treated with 

L , 3 SOmBWhat nysroscopic salt which seems to be associated with 1/4 mol of water. M p. 
1/1° (ethanol-ether). r 
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C 2] H 29 NO.HCl.i/4 HjO (352,5) (requires)* C 71.55 H 8.7<> N 3.97 O 5.67 CI 10.06 
Found 71.8 8.72 4.05 5.57 10.1 

e) N-tert.Buty1-3-(2^ethoxy-4Hro^ (UV), hydrochloride 

The free base was obtained in quantitative yield from the tosylate (XXXI) of Example 4b). The HCI-salt had 
m.p. 138-149° (methanol-isopropanoi). It was associated with 3/4 md of water. 

C 21 H 3Q NCXn.3/* H 2 0 (361.5) require* C 69.77 H 8.80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

f) N4ertButy1"3,3-bM2'metJioxy>5-methylphertyi)-tyopyiamine (LV), hydrochloride 

The free base was obtained in quantitative yield from the tosylate (XXXII) of Example 41). The HCI-salt had 
m.p. 242° (acetone). 

C 23 H 3 ^NOCl (392.0) requires: C 70.47 H 8.74 N 3.57 CI 9.05 
Found 70.2 8.81 3.46 8.99 



g) N-tert.Buty1-3-(2,5-dibergyloxypheny (LVI), hydrochloride 

The free base was obtained in 85% yleid from the tosyiate (XXXIII) of Example 4g). The HCi salt had m.p. 
188°(etharK>l-ether). 

C 33 H 38 N0 2 a (516.1) requires: C 76.79 H 7A2 N 2.71 O 6.20 CI 6.87 
Fo ^ d 77.2 7.50 2.64 6.53 6.85 

h) N4eilButyl-3 t 3-bi3>(2-benzyloxy-4-methylphenyl)-propyiamIne (LV1I), hydrochloride 

The free base was obtained in 94% yield from the tosylate (XXXIV) of Example 4h). The HCI-salt had m.p. 
210° (acetone-ether). 

C 35 H 42 N0 2 C1 (5W ' 2) re <l uire * c 77.25 H 7.78 N 2.57 O 5.89 a 6.52 
Fou *d 77.6 7.82 2.35 6.08 6.55 

i) N-tert.Butyl-3-{2,4-dImetho)y^ (LVlll), hydrochloride 

The free base was obtained in 84% yield from the tosylate (XXXV) of Example 4I). The HCI-salt had m.p. 
1 96° (aoetone-ethanol-ether), 

C 21 H 3Q N0 2 Ci (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
F °und 69.3 8.*4 3.80 8.89 9.81 

j) N-tertButyl-3,3-bls-<2 t 4-dlmethoxyphenyl)-propylamine (L1X), hydrochloride 
The free base was obtained in 60% yield from the tosylate (XXXVI) of Example 4j). The HCI-salt had m.p. 
251° (methanol-acetone). 

C^H^NO^Ci (424.0) requires: C 65.15 H 8.08 N 3.30 O 15.09 CI 8.36 
Fou * d 64.5 8.06 3.57 15.3 8.67 



15 



EP 0325 571 B1 



rL „ '^^^•"^^^^^' hoxyphenvlVoropvtemine (LX), hydroc hloride 

Fol 27NOFC1(351 - 9,reqUireS! C H ™ N 3.98 c, 10.03 

68.9 7.97 4.01 9.69 

10 L f ^ Bt ^'<2-met hoxyph ( >nYlVa.phenylpfDPv ta rni ne (up), hydrochlor ide 

^ *" ^ "as obta,ned in S» ft ^ ^ e to sylate (XLVn|) ^mpte To. The HC^salt had m.p. 



C^H 28 N0C1 033.9) quires: C 71.94 „ 8.« N ^ Q ^ 

71.9 8M 4.67 4, 79 



20 



25 



30 



S.JJ 3.J3 ». 61 9JI 

The HQ-salt had m.p. 210- (ethanol-acetone). ° mP ' 6 4f) 8nd tKt am ^^- 

F^ H d 36NO2C,( * 06 • 0)rC<IUireS, ° 7L0 ° " 8 ' 9 * N 3 '« ° 7.88 a 8.73 
35 ' 7 U 9.01 3.60 7.92 8.73 

(37^ 5 t XSSShSSJ ^ " r ? a ^ was treated wim tert famine 
« 32 , 10oSmde j!! ! 8 T'* 0 at 80" for 4 days. The usual work-up afforded 

^e^ZT^r ^ 81 ether " 8Cetone "« ^ HCf giving' the hyd- 



« ^^0^1(368^6) requires: C 65.21 „ 7J9 N 3 ., 0 Q ^ 

65 - A 7.39 3.90 18.7 

Example 7 

50 ^P^o" of tertiary 3^di D henylDt> oylani.nes from second^ amin .. 
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C 2i H 30 NOC1 (3 * 7 ' 9) r *i uires: c 72 *W H 8.69 N 4*03 CI 10.19 
Found 71.9 8.79 4.23 10.1 



b) N-Methyl-tMertbutyl^-(2-methoxy-5-methylp^ (LXV1), hydrochloride 
The free base was obtained in the same way In 89% yield from the amine (Ull) of Example 6d). The HCI-salt 

had m.p. 161° (acetone). 

C 22 H 32 NOCi (36?.0) requires: C 73.00 H 8.91 N 3.87 O 4.42 CI 9.08 
Found 73.0 8.96 3.94 4.59 9.77 

c) N-MethylN^ert.butyt^,3^M2 (LXVII), hydrochloride 

The free base was obtained In 96% yield from the amine (L) of Example 6a). The HCI-salt had m.p . 1 87-1 90° 
(acetone-ether). 

C 22 H 33 NOCl (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.56 3.53 8.93 8.92 

d) N^ethylr^tert.butyl^2^et^ (LXVIII) 
The free base was obtained in 96% yield from the amine (UV) of Example 6e). M.p. 64° (IPE). 

C 22 H 31 NO (325.5) requires; C 81.17 H 9.60 N 4J0 O 4.92 
Found 81.0 9.83 4.15 5.03 

e) N-Methyt-N-tert.butyl-3 > 3-bis-(2-methoxy-5-methytphenyl) propylamine (LXIX) 

The free base was obtained in 97% yield from the amine (LV) of Example 6f). M.p. 95° (IPE). 



C 24 H 35 N0 2 (370.0) requires: C 78.00 H 9.55 N 3-79 O 8.66 
Found 78.1 9.57 3.70 8.80 



f) N-Methyl-N-tert.butyl-3^4-fluorophenylW (LXX), hydrochloride 

The free base was obtained in 82% yield from the amine (LX) of Example 6k). The HCI-salt had m.p. 218° 
(ethanol-acetone). 

C 21 H 29 NOClF (365.9) requires: C 68.93 H 7.99 N 3.83 CI 9.69 
Found 69.0 7.97 3.95 9.60 



g) N-(1 ,1-DtmethylpropyQ-N^ethyl-3^2-methoxy-5-methylphenyO-3-phenylpropylamIne (LXXI), hyd- 
rochloride 

The free base was obtained in 98% yield from the amine (LXII) of Example 6m). The HCI-salt had m.p. 
176-177° (acetone). 

C 23 H 3fr NOCl (376.0) requires: C 73.47 H 9.11 N 3.73 CI 9.43 
Found 73.4 9.15 3.73 9.41 
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j> ^^g^^ (LXXII). hvd- 



rochlorfde 



147 ™ ce^£*erT ° b,afned M% *" tan *• am ' ne W of Examp,e 6n >- 7116 HCNsalt had m.p. 

C 25 H 37 NO 2 Cl(/»20.1) requires: C 71.49 H 9.12 N 3.34 O 7.62 CI 8.44 
Found to o ~ . 

70.8 920 3.63 7.74 8.42 

J.. ^^^tertbutyl-3-(2.4^imetho xyphenv0.3. D hen y lpropv)amlne(IJ(X lin 
w„ J^f f™ p ? und 0Walned 88 an oil in quantitative yield from the amine LVIII) of Examole 6i> 
: 6 - 5 "™ (m 8H). 4.3 (t 1H). 3.8 (s 6H), 2.3 (s 3H), 1.0 (s 9H) ^ °' 

This was owamed as an ol in 95% yield from the amine (LVI) of Example 6g) L 

;L N ^ eth y'-^rt.b»^,3^feH(2^n Z vtoxy^thvlDhenv» n r 0 py| am ine (UOVl nvdmrJ ^ 

C^H^NOjd (558.2) requires: C 77.46 H 7.95 N 2.51 O 5 73 CI 6 35 
F0Und 7 7.6 7.86 2.42 5.89 6.31 

!L ^ e ^ N ^ rt -^^-3.3^is^2.4-dirnethoxyphenvlWpyi a mir«(LXXVn. hydrochloride 

190- 1*°- 
i air ana seems to be associated with 1/4 mol of water. 

f 24 H 36 N0 4 C1 H 2 0 (447.0) requires: C 64.48 H 8.34 N 3.13 O 16.11 a 7.93 
Found ,,. , 

64.5 8.27 3.02 16.2 8.19 

mmp « If ^T" 63 88 a " 011 M% yIeld fom ' «** (U) <* Example 6b). 2 

NMR : 5 6.9-7.3 (m 18H), 2.1 (s3H), 1.0 <s9H). 

? hl ^^2±N4ert^^ 

k,.J 88 an 0,1 in 97% vield the amine (Ul) of Example 6c). 

: (m 14H), 5.0 (s 4H), 4.5 (t 1H), 22 (s 3H), 0.9 (s 9H) 

2. N- Me %'-^tert.butyl^.<5-chloro-2M TO thoxvpherrvl)-3- phe n vlp 
0 2 2 ^iir.M T"? E T P ' e 60) 9> °'° 76 ^ rcflux « d for 1 8 h wi* formic acid (9.2 g, 

^r^toT^tTJlT (8 - 5 ?' V ^ W ^ P 25 6 * (W-WJ «* This was 
Stali acetone and treated with an equlmolar quantity of oxalic acid in acetone giving beige crystals of 
the title compound, hydrogen oxalate, rap. 165". wysuus or 



Cj^jjCINO^H^ (436.0) requires: C 63.37 H 6.94 N 3.21 CI 8.13 
Found , 

62 -7 6.83 3.10 7.97 

wnicn was converted to the free hydroxy compound of Example 9ad). 

J. ^ 1 ^ d amantW-r4-methy|.3^2-bere^xyphenvi>3-phenylpropvlamine 

whlcn^fc^^ stained as a sticky oil 

wrnch was converted to the free hydroxy compound of Example 9ae) without further purificalion. 
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Example 8 

Preparation from gjgjjnjc precursors 

5 a) N4ert.butyl-3K2,6^imettoxyphe^ (LXXIX) 

A solution of dusopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was cooled to -10°. A solution of 
butyl lithium in hexane (65 ml, 0.1 mol) was added, and the mixture was stirred at -10° for 20 min. A solution 
of N-ethytidene-tertbutylamine (1 0 g, 0.1 mol) in dry ether (100 ml) was added and the solution was stirred at 
0° for 20 min. After cooling to -30° a solution of 2,6-dimethoxybenzophenone (24.1 g, 0.1 mol) In dry ether 
10 (100 ml), containing 30 ml THF, was added. The mixture was then stirred at ambient temperature for 20 h and 
hydrolized with water The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N-IS^^KJimethoxyphenyO-S-hydroxy-S-phenylpropylideneltertbutyfamine as an oil. 

This oil was dissolved in absolute ethanol (250 ml), the solution was cooled to -5°, and NaBH 4 (5.7 g, 0.15 
mol) was added porttonwlse. The mixture was stirred at 0° for 1/2 h, then at ambient temperature for 3 h* Most 
15 of the solvent was distilled off in vacuum, the residue was treated with water, extracted with ether, washed with 
water, and extracted with 2N Ha. The extract was washed with ether, basified with NaOH, extracted with ether, 
dried and evaporated, giving 30 g of the title amine. 

The HCI-salt had m.p. 203-204° (acetone-ether) and seems to be associated with 1/4 mol of water. 

C 21 H 2g N0 3 .HCUA H 2 0 (384.5) requires: C 65-60 H 8.01 N 3.6* O 13.52 
Found * 65.9 8.11 3.6* 13.7 



25 b) r^tertButyi-3^2 r 6>dimethoxy phenyi)-3-phenyl-2-propene-1 -amine (LXXX) 

The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H£0 A (20 ml, 0.126 mol). The mixture 
was stirred on a boiling water bath for 2 h, cooled, basified, and extracted with ether. The extract was washed, 
dried and evaporated, giving 17.8 g, (90%) of the title olefin as a dear oil. The HCI-salt had m.p. 220-22°. and 
was associated with 1/4 mol of water. 

30 

C 2I H 27 N0 2 .HC1. 1/* H 2 0 requires: C 68.82 H 7.86 N 3.82 O 9.82 CI 9.68 
Found 68.8 7.89 3.92 9.81 9M 

35 c) N-Methyi-N-tertbutyl-3^2,6^m (LXXXI), hydrogen fumarate 

The definic amine from step b) (16.3 g, 0.05 mol) in methanol (250 ml) containing 0.5 g of a 10% Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Cela- 
ton, the filtrate was taken to dryness, giving 16.3 g (100%) of N^rtbutyl-3-(2,6^imethoxyphenyi)-3-phenyl- 
propylamine. The HQ-salt had rap. 244° (ethanol). 

40 

C 21 H 29 N0 2 ^CI (363.9) requires: C 69.31 H 8.31 N 3.85 0 8.79 a 9.74 
Found 69.3 8.2? 3.83 9.27 9-75 

45 

The above secondary amine, as the free base, was methylated with formaldehydeformtc acid as described 
in Example 7, giving the tertiary amine in 96% yield. The fumade acid salt had rap. 185-190° (acetone). 

C 26 H 35 N6 6 (457.6) requires: C 68.25 H 7.71 N 3.06 O 20.95 
Found 67.8 7.59 3.05 21.6 



Example 9 

55 

Removal of ^protective groups 

a) N t N-Dnsopropyi-3-(2-hydroxyphenyl>-3-phenylpropyiamine (LXXX1I), hydrochloride 

19 
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A m*^Xto^<l% l ?£*' °T ^ i0 mS,hy,ene cW0ride < 150 ml > - s «»W below 

racted with ether, theextractwas washed with ^JJTl , 17,6 resWual was basffied, ext. 

had m.p. 222- (^thant^^^ 

C^H 29 NO.HCI (347.9)^: C 72.49 H 8.69 N «. 03 o 4.60 CI 10.19 

72.0 8.72 3.74 10.3 

The following compounds were obtained in the same way 
rate^ "V*"**** 1 ^^ (UOOCI^ hvdrooen fagg. 

From the amine (UOV) of Example 51). Crude yield 78%. M.p. f Umari c aoid salt = Indefinite. 

71,8 3.01 16.6 

72.3 8.93 3.71 3.68 9.61 

Cj lH?9 NO.Ha (3W.W require c njl , H „ UJ a 

round ,_ _ 

72.7 8J8 3 . 81 |093 

Prom the amine (XXXV,,., OT «amp.e sa). Crude yield 57%. HCl-salt, m.p. 257» (ethanol-ether). 
C 21 H 29 N0 2- HC,(363 - 9 ) re q«'«-es: C 69.31 H 8.31 N 3.85 O 8.79 CI 9 74 
^ 8-37 3.95 9.23 9*0 

2 ^^^^^^•hy droxwhenynpro^ ^^ (i vvwin hvdroohlonda 
P ™» * «" ^lUV.|)o/^ 

C 20 H 27 NO 2 ^Cl (349.9) requires: C 68^5 H 8.06 N 4.00 CI 10.13 
Pound . _ _ , 

6tA 8.06 4.17 9.59 
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C 22 H 31 N(XHCL 1/4 H 2° (366 ' 5) re ^ ires5 C 72 - W H 8 * 96 N 3 ' 82 ° 5M C1 9 ' 67 
Found " 72.3 8.91 3.93 5.27 9.46 

h) N,N>Diisopropyl-3.3'bM2-hydroxy-5-methylpheny0propytamine (LXXXiX), hydrochloride 
From the amine (XLII) of Example 5e). Crude yield 93%, m.p. 166°. HCUsalt, m.p. 220° (ethanol). 

C 23 H 33 N0 2' HC1 (392 - 0) re <i uires * c 70A7 H 8 - 7 * N 3 - 57 C1 9 - 05 
Found 70.6 8.78 3.71 8.93 

I) Nldethyl-N-tert,but^ (XC), hydrochloride 

From the amine (LXIX) of Example 7e). Crude yield 79%, m.p. 199-201° (IPE). HCI-salt, m.p* 220° 
(acetone). 

C 22 H 31 NO r HCi (378J)) requires; C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.70 3.75 8.81 9.15 

j) r^ethyl-r^tertbutyl-3-(2-hy^ <XCI), hydrochloride 

From the amine (LXVIII) of Example 7d). Crude yield 100%. HCI-salt, m.p. 240° (ethanol). 

C 21 H 29 NO.HCl (347.9) requires* C 72.49 H 8.69 N 4.03 O 4.60 C! 10.19 
Found 72.5 8.75 4.06 4.90 10.1 

k) N,N4)itsopropyt^4-fiuorophenyl)^ (XCI1), hydrochloride 

From the amine (XLV1I) of Example 5j). Crude yield 72%. HCI-salt, rap. 183° (acetone-ethanol). 

C 21 H 27 FNO.HCl (364.9) requires: C 69.12 H 7.73 N 3.83 
Found 69.1 8.09 3.82 

I) N F N-Diisopropyl-3-(2 f 4-dihydroxyphenyl^3-phenyIpropylamine (XCI1I), hydrochloride 

From the amine (XLV) of Example 5h). Crude yield 31 %. HCI-salt, rap. 205-21 0° (ethanol-acetone-ether). 

C 2I H 29 N0 2 .HC1 (363.9) requires: C 69 Jl H 8.31 N 3.85 O 8.79 CI 9.74 
Found 69.5 8.33 3.72 8.91 9.87 

m) r^1,1-Dimethylpropyl)-r^methyl^^ (XCIV), hyd- 

rochloride 

From the amine (LXXII) of Example 7h). Crude yield 100%, m.p. 190-195*. HCI-salt, m.p. 235-240° (etha- 
nol-acetone-ether). 



C 23 H 33 N0 2 .HC1 (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
Found 70.0 8.96 3.54 8.11 9.19 

n) N-Methyl-N-tert.butyl-3-(2,4-d^ (XCV), hydrobromlde 

From the amine (LXXIII) of Example 7i). Crude yield 78%, m.p. 260°. HBr-salt, m.p. > 260° (ethanol). 
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C^H^NOj.HBr (394.4) requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27 
FoUnd 60.8 7.18 3.29 8.38 20.2 

°) N^-Difsopropyt^^^^ihydroxyphenyQpropylamine (XCVI), hydrochloride 
From the amine (XLVI) of Example 51). The HCI-salt, consisting of an amorphous brown powder, did not 
give a satisfactory elemental analysis because of incomplete combustion. 

P) N-Methyl-N-tert.butyl-3,34)i^ (XCVU), hydrochloride 

From the amine (LXXVI) of Example 71). Crude yie W 87%, m.p.260°. The HCI-salt did not give a satisfactory 
elemental analysis because of incomplete combustion. 

1) N,r^Diisopropyl^2 f 5-d^^ (XCVIII), hydrochloride 

The amine (XLIII) of Example 5f) in the form of the free base (32 g, 0.063 mol) in methanol (500 ml) con- 
taining 5 g of a 5% Pd/C catalyst was hydrogenated at ambient temperature and pressure. After2 h the reaction 
was complete. The mixture was filtered, the filtrate was taken to dryness, the residue was dissolved in acetone 
and treated with ethereal HCI, giving 19.8 g (87%) of a crude salt, m.p. 260*. Recrystallizatjon from methanol 
gave white crystals, m.p. 260°. 

C 2I H 29 N0 2 .HCL 1/4 H 2 0 (368.6) requires: C 68.44 H 8J6 N 3.80 O 9.77 CI 9.62 
F ° Und 8.40 3.60 10.3 9.42 

The following compounds were prepared in the same way, 

r > N-Methyl-N-te rtbutyl^^ (XCIX), hydrochloride 

From the amine (LXXIV) of Example 7j). Crude yield 90%. HCI-salt, m.p. > 270° (niethanol-water). 

C 20 H 27 NO 2 .HCl (349.9) requires: C 68.65 H 8.06 N 4.00 O 9.14 CI 10 13 
F ° Und «.9 8.02 3.93 9.60 10.5 

s) N,N-Dilsopropyl-3,3^1s^^ (Q, hydrochloride 

From the amine (XLIV) of Example 5g). Crude yield 100%. HCI-salt, m.p. 253° (methanoLether). 

C 23 H 33 N0 2 .HC1 (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
F ° Und 70.5 8.74 3.55 8.47 8.03 

*) N-^thyl^-te rtbuty-3,3-bi^^ (ci), hydrochloride 

From the amine (LXXV) of Example 7k). Crude yield 97%, a yellow powder. HCI-salt, m.p. 260° (metha- 
nol-acetone). 

C 22 H 31 N0 2 .HC1 (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
F0Und 69.9 8.68 3.67 8.85 9.24 

") ^Pfisopro pyf-S-foS-dihydro^ (CIQ, hydrochloride 

From the amine (XXXIX) of Example 5b). Crude yield 100%. HCI-salt, m.p. 174-176° (acetone). 

C 21 H 29 N0 2 .HC1 (363.9) requires* C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
F ° Und *>.5 8J3 3.66 9.37 9.63 



w ) N-Methy[-r*t ertbuty1-3-ff ,3<)^ (ail), hydrochloride 

22 
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From the amine (LXXVIl) of Example 7m). Crude yield 1 00%, a white powder. HCl-salt, m.p. 209-21 0°, slow 
heating, (methanol-acetone). 

C 20 H 27 NO r HCi. 1/4 H 2 0 (358.9) requires: C 66.92 H 8.14 N 3.90 O I hi* CJ 9.88 
Found 66.9 8.12 3.76 11.8 9.74 

x) N-methyl-N-tert.butyt^ (CIV), hydrochloride 

From the amine (LXXVIII) of Example 7n). Crude yield 1 00%, HCl-salt, m.p. 255° (acetone-ether). 

C 20 H 27 NO.HC1 (333.9) requires: C 71.94 H 8.45 N 4.20 CI 10.62 
Found 71.9 8.43 4.01 10.5 

y ) N-Methyl-N-tertbutyl-^.eKlihydroxyphenylV^henylpropylamine (CV) t hydrochloride 
From the amine (LXXXI) of Example 8c) with BBr 3l In low yield. HCi^salt, m.p. 170° (ethanol-ether). 

C 20 H 27 NO 2 .HCl. 1/2 H 2 0 (358.9) requires; C 66.93 H 8.14 N 3.40 O 1 1.14 CI 9.87 
Found 67.4 8.28 3.63 10.9 9.99 

z) N,N-Diisopropyl-3-(5KshlQro-2-hydr^^ 

The base from Example 5m) (11.7 g, 0.032 mol) was treated with pyridine (7.6 g, 0.096 mol) and cone 
HCI (1 3 g). The mixture was taken to dryness in vacuum and the residue was heated in an oB-bath at 205-21 5 Q 
for 1 1/2 h. The melt was cooled somewhat, water was added, the mixture was digested in a boiling water bath 
and coded. 2 N HCI was added, the salt was filtered off, washed with 2 N HCI and dried, giving 1 1.0 g (90%) 
white salt m.p. 200°. Recrystallization from acetone gave the hydrochloride of the title compound, m.p. 202- 
203°. 

C 21 H 2g ClNO.HCI (382.4) requires: C 65.96 H 7.64 N 3.66 CI 18.54 
Found 66.0 7.88 3.63 18.3 

aa) N-Methyl-N-tertbutyl^ 

The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g, 0.09 mol) and cone. 
HCI (12 g). The mixture was taken to dryness in vacuum and the residue was heated in an oB-bath at 205-215° 
for 1 1/2 h. The melt was cooled somewhat, excess of 2 N NaOH was added, the mixture was extracted with 
ether, the extract was washed with water, dried and evaporated giving 7*5 g (88%) crude syrup. This was dis- 
solved in ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystallization from ace- 
tone-2 N HO gave the hydrochloride of the tifle compound, m.p. 260°. 

C 20 H 26 C1NO>HC1 (368.4) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 730 3.73 18.9 



ab) N-[3-{2-HydroxyphBnyl)-3-pheny^ 

The crude amine from Example 5n) was hydrogenolysed as described In Example 9q). The free amine was 
obtained as an oil which was converted to the hydrochloride and crystallized from 2-propanol. Mp. 250°C. 

C 23 H 3A NO.HCi (374,0) requires: C 73.86 H 8.63 N 3.75 O 4.28 Ci 9.48 
Found 73.8 8.71 3.59 4.80 9.45 
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N-t3K2^ydroxyphenyl)-3-phenyl propylM-hYdrox r 2A6.6.tetramelhy1plperidina 
The benzyloxy compound from Example 5o) was hydrogenolysed as described in Example 9q). The free 
base was converted to the hydrochloride semihydrate which was crystallized from acetone. The compound 
melts with decomposition at about 150°C. 

C 2* H 33 N0 2' HCJ - 1/2 H 2° { * 13 '°> requires: C 69.79 H 8.5* N 3.39 O 9.68 CJ 8.58 
F0Und! 70.0 8.67 3.H7 9,98 843 

"j> NK2^ydroxy-1,1.dimemylethYl>r ^emy|.3.(2.hvdroxypr^nyl^.phen^^ 

The benzyloxy compound from Example 7p) was hydrogenolysed as described in Example 9q). The amine 

obtained as a glassy mass, was converted to the hydrochloride which was obtained as an amorphous solid on 

precipitation from ethanol with ether. 

C 20 H 27 NO 2* HC1 (3W ' 9) r«quir«s C 68.63 H 8.06 N 4.00 O 9.15 CI 10.13 
Foun * 68.25 8.18 3.98 9.12 10 . 0 

ae) N-1-Adamanty |-N^ethy|.3^2-hydroxvpr»nYl)-3.pheny|propYiamlne 

The benzyloxy compound from Exampte 7q) was hydrogenolysed as described in Example 9q) The free 
hydroxyamine was obtained as a glassy mass. It was dissolved in anhydrous ether and treated with an excess 
of hydrogen chloride in ether. The hydrochloride precipitated as a powder which decomposed at about 220«C. 

C 26 H 33 NO.HCl (412.0) requires: C 75.79 H 8.32 N 3.40 O 3.88 CI 8.61 
F0Un * 75.3 8X1 3.22 3.45 8.96 



Example 10 
Reduction of amides 

a > N,N-Dnsoprop vl^2^ethoxv-5-rnethylphenvl)-3-phenylpropvlamine 

o^ 3K o Me ^ Xy " 5 " methy,phenyl) " 3 " pheny,p,opionic add < 1ia 9- °' 05 ™*) ( J -D- Simpson & H. Stephen. J. 
Chem Soa 1956 1382) and thionyl chloride (50 ml) are heated on a water bath for 3 h. The excess of thlonyl 
chloride is distilled off under reduced pressure. The remaining crude 3^2™moxy-5^ethylphenyl)-3-phenyt- 
propionyi chlor.de is dissolved in 50 ml of dichtoromethane and added dropwise to a stirred solution of diisop- 
ropylamne (20.2 g, 050 mol) fn 200 ml of dichioromethane at about 0*0. The solution is left for 2 h, the solvent 
s distilled off and the remaining material Is treated with water. The solid product consisting of N.N-diisopropyl- 
3^2^ettioxy-5-niethylpheny0-3^henylpropionaniide is filtered off. dried and added in small portions to a stir- 
red suspension of lithium aluminium hydride (6.0 g, 0.16 mol) in dry ether (700 ml). The mixture is refluxed for 
2 days. Excess of hydride is destroyed by the careful addition of water, the ether layer is separated and dried 
with anhydrous sodium sulfate. After filtration the solution is added to a solution of excess fumaric acid in ether 
The precipitated salt is collected and crystallized from 2-propanol. The hydrogen fumarate melts at 176"C 
^ t>) ^Methyl-N4erti^l^2HTWth^ Btmnarit> prepared 

The hydrochloride melts at 161°C. 

Example 1 1 

a ) N-MethylN-teitbutyl^S^1ort^24iydroxy^ 

A solution of chlorine (7.1 g, 0.10 mot) in acetic acid (500 mJ) is added dropwise to a stirred solution of 
N^myl4l-tertbutyl-3^2-hydroxypheiiyl)-^henylpropylamlne (29.7 g, 0.10 mol) In acetic acid (200 ml) with 
stirring. After 2 h the solvent is distilled off under reduced pressure and the erode hydroc hloride left is recrys- 
tallized from 2-propanoL Melting point 260*0. 

N.N-PrBopropvl^5^0TP.2-h ydro^ te similarly prepared. The hyd- 

rochloride melts at 202-3-C. - J ~ 
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Example 12 

Separation of (+)- and (-)-enantiomers 

{±)-N,^Dllsopropyl^2^ydroxyphenyl)^henyipropyIamine (31.1 g, 0.10 md) Is dissolved in 300 ml of 
ethanol. A solution of L(+)-tartaric acid (15.0 g, 0.10 mol) in 400 ml of ethanol Is added. The mixture is heated 
a few minutes in a boiling water bath and seeded with crystals obtained by cooling and scratching a small 
sample of the main solution. The mixture is chilled at about 4°C over-night whereupon the crystalline precipitate 
is filtered off, washed with cold ethanol and recrystallfced repeatedly from ethanol. The pure (-)-N,N-dlisop» 
ropy1-3-(2-hydroxyphenyl)>3-phenylpropylamlne hydrogen L-(+Hartrate thus obtained has [a]» -10.6° (c = 5% 
In methanol). The free amine Is obtained by alkalisatton of an aqueous solution, extraction Into ether, drying 
and evaporation of the solvent. Sticky oil, [a]» -5.4° (c = 5% in methanol). 

(^N^Difeopropyl-S^hydroxyphenyl^phenylpropylamine Is similarly prepared using D-{-)-tertaric 
acid. The hydrog en- D-(-) tartrate has [aft +1 0.0°. The free amine has [*% +5.6°, both measured as 5% sol- 
utions In methanol. 

Example 13 (continuation of Example 1 ) 
Preparation of 4-phenyi-3 t 4-cflhydrocoumar1ns 

g) 4^2-Methoxyphenyl)6^methy^3 t 4^ihydrocoumarin(CVI) 

A mixture of 2-methoxyclnnamic acid (178 g, 1,0 mol), p-cresol (108 g, 1.0 mol), and p-toluenesul phonic 
acid monohydrate (47.5 g, 025 moJ) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to remove formed water. The solid was then broken up and washed 
copiously with water. The granular material was then stirred with a large volume of saturated NaHC0 3 solution 
containing some 10% acetone. The product was filtered off, washed, dried and recrystalllsed from acetone 
affording 167 g (62,5%) white crystals of the desired lactone, m.p< 140°. 

Ga,?!Wb (268.3) requires: C 76.10, H 6.01, O 17.89 
Found: 76.0 5.97 17.9 

h) S^CNoro-^ta-methoxyphenylVS^dihydrocoumarin (CVH) was prepared in a similar way in 49% 
yield from 2-methoxyrinnamlc acid and p-chlorophenol, the reaction temperature being 130° In this case. M.p. 
172-173° (acetone). 

CieHiaO, (288,7) requires: C 66.56 H 4.54 O 16.62 
Found: 66.8 4.45 16.5 

Example 14 (continuation of Example 2) 
Preparation of 3,3-diphenylproplonic acid esters 

I) Methyl^(2HTietrK>xyphenyiW was obtained as an 

oil in 75% yield from the lactone CV1 of Example 13g in the manner described for the ester VI of Example 2a). 

m) Methyi>3-(5<hloro-2'methoxyphenyl)-3-(2-methoxy phenyl)propionate (CIX) was obtained as an oil 
in the same way In 97% yield from the lactone CVH of Example 1 3. 

Example 15 (continuation of Example 3) 

Preparation of 3,3-dlphenylpropanols 

m) 3-(5^hloro>2^eftoxyphenyi)«3^Hrnethoxyphenyl)propanol (CX) was obtained in 84% yield from 
the ester CIX of Example 14m in the manner described for the propane I XVI of Example 3a), except that the 
reduction was carried out In toluene with a 10% molar excess of a 3.4 M toluenic solution of sodium bis(2-me- 
thaxyethoxy)alum1nlum hydride (SMEAH) instead of UAIH*. M.p. 70-72° (IPE). 
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according to GC. 
Example 16 (continuation of Example 4) 
Preparation of 3^-dtphenvlpropyt-p-toluenesulphonates 



« arJl ^-Methoxypharryl )-M2-methoxv.5^thvlDhenvlter o pyl.p.to| ue ne S ulDhon 8 t a rc *m was ^ 

*: 1 AT! 88 th9 XXV 11 ^ 4a quanMtative yield from the prop a^cS £ 

Example 15n) using C^Cfe as solvent instead of chloroform. M.p.101- (ether/IPE) P 

C a8 H a .0 3 S (440.57) requires: C 68.16 H 6.41 s 7.28 
* FOUnd! 68.3 6.51 7.20 

■JL...!.?^" 0 "^^ (CXIIO was 

obta,ned,nthe S ame way In quantitative yield fromthe propa nol CXof Example 15m. M!p.97.98°(acetone /ipg 

20 

C a4 Ha 8 ClO»S (460.92) requires: C 62.54 H 5.47 s 6.94 Cl 7 69 

63.0 5.65 6.95 7.70 

25 Example 17 (continuation of Example 5) 

Preparation of tertiary 3.3-dlphenylpropylamlne8 
„ ..J . N.N-DB8opropyl-3^5<hloTO-2-mflt hoxyphenyl)-3^2^emoxvphenvnrx o W ^^ (CXIV) was 

35 SKS" °" a " 60 C0 ' Umn (6lUati0n ^ " ght Pe,r0,BUm) ' 1,16 Pr0tfUCt <'°> h3d 3 ^ oT^Srt 
u °, ^(2-Benzyloxy-5Hnemyl)-3-phe nyl>2^,5^tefrarnewylpvrrolidlne (CXVh w»« nmn^H fr™, «■/■>. 

2 0a J 88 8 * 011 WWCh W8S COnVefted t0 the free "ydroxy compound of Example 

Example 18 (continuation of Example 6) 
Preparation of secondary 3.3-diphenylpropvternines 

45 , P> _ (CXVII) was prepared 

w CMHaeClNOa.HCi (398.38) requires: C 63.3 H 7.34 N 3.52 Cl 17.80 
FOUnd{ 63.2 7.46 3.49 17.4 

5> N^Buty|.3^2^emoxyphenvl ^2^emoxv^S<nemylphenvl)propylam (CX Vim was 
10 3 8,mlar * 89,4 from 9,6 tosVate CXII of Example 16n). The HCI-salt had m.p. 
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Requires: C 69.91 H 8.54 N 3.71 Cl 9.38 O 8.47 

Found: 69.8 8.73 3.60 9.45 8.79 

5 

Example 19 (continuation of Example 7) 

Preparation of tertiary 3,3-dlphenyIpropylamfnes from secondary amines 

10 

r) N-Methyj-N4ert.butyi-3^5^hlon>-2-^ (CXiX) was 

prepared in 89% yield from the amine CXVH of Example 18p) in the manner described for the amine LXI of 
Example 7a). The HCI-salt was prepared by treating an acetonic solution of the free base with contracted hyd- 
rochloric acid. M.p. 130°. 
15 C22H30CIO2N ■ HCl ■ H2O (430,42) 

Requires: C 61.39 H 7.74 N 3.25 Cl 16.47 

Found: 62.0 7.93 3.26 16.5 

20 

s) N-MethyF-N-tertbutyi-3-(2-metrm (CXX) was 

prepared in a similar way in 98% yield from the amine CXVill of Example 18q). The free base (oil) had a purity 
of 96% by GC. 

25 

Example 20 (continuation of Example 9) 

Removal of O- protective groups 

30 af) N t N-DiiSOpropyl-3^2-hydroxyphenyl)-^ (CXXI) 

The amine CXV from Example 17s) (26.5 g, 0.072 moi) In methanol was treated with a slight excess of 
concentrated hydrochloric acid. The mixture was taken to dryness in vacuum, pyridintum chloride (25.4 g, 0.22 
mol) was added and the mixture was then heated at 200-205° for 1 i h. The mixture was cooled to about 80°, 
acetone (20 g) was added followed by addition of little water. The salt was filtered off, washed with diluted HCl 
35 and dried. Recrystallisatlon from absolute ethanol/ether gave 1 7.5 g (64.3%) of a white salt, m.p. > 250*. Purity 
by GC « 100%. 

C^NCVHCI (377.97) 

Requires: C 69.91 H 8.54 N 3*71 O 8.47 Cl 9.38 

40 

Found: 69.8 8.65 3*57 8.76 9*51 



ag) N,N-Diisopropyl-3-(5K:hlQro-2-hydraxyphenv^^ (CXX1I was prep- 
45 ared in the same way In 37% yield from the amine CXIV of Example 17r), The HCI-salt had m.p. 214° (ethanol). 

CsiHmNO* • HCl (398.38) 

Requires: C 63.31 H 7.34 N 3.52 O 8.03 Cl 17.80 

so Found: 63.1 7.34 3.40 8.15 17.8 

ah) N-methyl-N-tert.butyt-3-(2-hydroxyp (CXXIII) 
was prepared in the same way in 30% yield from the amine CXX of Example 19s). The HCI-salt had m.p. 240° 

55 (acetone). 
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CaxHa^.aci (363.94) requires: c 69.3 H 8.31 N 3.58 cl 9.74 
FCmd '' 69.0 8.35 3.65 9.76 

prepared in the same way in 24% yield from the amine CXIX of Example 19r). M.p. > 250'. 

C ao H a)i ClN0 3 .HCl (384.36) requires: C 62.50 H 7.08 N 3.65 CI 18.45 
F0Und! 62.5 7.09 3.63 18.4 

°£. . ^H^^-S^ fCXX Vl was 

C a «II^ClNO (388.0) requires: C 74.29 H 8.83 N 3.61 Cl 19 14 
POUnd! 7 >S 8.90 3.52 9 !« 

25 Example 21 (continuation ofExampla in) 
Reduction of amides 

N,N-Dlfsopropv>.3^2-mflt hoxyphenvl>-3-ohenylproplonamine 



10 



15 



20 



30 



38 



40 



^t^Sm ^t^*^™™* 8dd f " the manner described fo ' 1,18 amH ° of Example 
of SMEAH {50 g, 0,17 mol) diluted with an equal weight of toluene. The mixture was stirred at 60-70* for 2 h 
^ e ,t ur, te i Wi,h ° d 2N ^ aOH - Theor 9 anic pnase was separated, washed with water and extracted 
2?J „ - f Hlw f BCt W3S W8Shed wVl ether ' basmed - e3 *acted with ether, dried and evaporated 

SLr^^T dfeSOlVed 8Cetone <" ml > and 66 9 acid dis^ 

solved In methanol, affording 20 g of the fumarfc acid salt, m.p. 163-164". 

C«H„CN.CA0 4 (441.58) requires: c 70.72 H 7.99 N 3.17 O 18.12 
FOUndl 70.7 7.96 3.13 18.0 



« Example 22 

Separation of (♦)- and (-)-enanfaomers 

(H->-N.^D.1sccropvl-342-hvdroxy^54nethvl D he nyl^henvlp ro pvlamine hydrogen tartrate 



so 



The racemlc amine (LXXXVIII of Example 9g) (48.8 g, 0.15 mol) was dissolved in 500 ml of 95% ethanol 
and mixed with a solution of L(+>-tartarlc acid(22.5g. 0.15 mol) in 500 ml of ethanol. The mixture was leftover 
? J h r e , preCif>itated salt was collec * e <' * ""ration and washed with ethanol and ether. The yield of 
■ crude salt wrth [a]* +29.S" <C 5%. methanol) was 34,3 g. Two recrystalbations from ethanol afforded 1 21 8 g 
55 with [a]» +36.0'. 
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CaJI^NOr requires; C 65,66 H 7.84 N 2.95 O 23.55 

round: 65.9 8,06 2.90 23.5 

5 

(-)>N t N^Iisopit>pyl-3^2'hydroxy'5*memyiphenyt)-3-phenylpropyiamlne hydrogen D(-)- tartrate was similarly 
prepared using DH-tartarlc acid. [a]* -35.8°. 



10 Found: C 65,6 H 8.00 N 2*83 O 23.6 

Several of the compounds according to the invention were tested with regard to anU-chollnergic, anti-norad- 
renaline, and anti-calcium effects, toxicity and effect on the heart rate. The test procedures are described below, 
16 and the test results are reported in Table 1 . For comparison purposes the testing also Included the commercially 
available drug terodiline and a structurally similar compound, N,N-dimethyl-3-(2-methoxyphenyl)-3-phenyl- 
propylamine, disclosed as an antidepressant In US-A-3.446.901, GB-A-1. 169.944, and GB-Ar1. 169.945. The 
test results clearly show that the compounds according to the invention are superior to the known compounds 
especially as regards selecth/fty between the desired anticholinergic activity and the undesired side-effects. 

20 

a) Anticholinergic activity on isolated urinary bladder 

Male guinea-pigs, weighing 250-350 g, were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickly removed and placed in Na+-Krebs, in which they were kept throughout the dissection 

25 procedure. Th e bladders ware d issected free from adherent fat and connective tissue before they were cut open 
by an incision on each side from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Four strips, approximately 3-5 mm long were prepared by cutting in a parallel direction to the longitudinal 
muscle fibres, on each half of the bladder. 

The bladder strips were immediately mounted vertically in 5 ml organ baths containing Na+-Krebs solution 

30 aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37*0, was thermostatically con- 
trolled by a Lauda MS3 thermostatic circulator. The preparations were suspended between two hooks, one of 
which was connected to a Grass instruments FT03 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D, The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 

& 5 mN and the preparations were repeatedly washed. 

In the preliminary experiments concentration — effect curves for carbachd (carbamylcholin chloride) were 
studied, In order to determine a suitable agonist concentration for inhibition studies with antagonist The 
carbachol concentration chosen, 3 x 1(HM, produced a submaximaj contractant response (70%). In the inhibi- 
tion studies, the strips were contracted with carbachol (3 x 10-*M) every 15 minutes. The strips were washed 

40 three times after every agonist addition. This procedure was repeated until a reproducible contractant response 
was observed. A variation of about 10% for three subsequent contractions was accepted as reproducible. 

Initially each antagonist was tested in a concentration of 10-*M, on. two bladder-strips from dffferent gui- 
nea-pigs. When a reproducible response with 3 x 1(HM carbachol was obtained, the strips were incubated with 
the antagonist for 15 minutes before the next carbachol was added. If the antagonist produced more than 50% 

45 inhibition of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete inhibition curves, the strips were then Incubated for 60 minutes with a fixed concentration of the antagonist 
before the next addition of carbachol. The effect of the antagonists was calculated as per cent inhibition of the 
mean of the Initial agonist-Induced contractions. To generate concentration-inhibition curves the antagonists 
were studied in 6-8 concentrations and for each concentration a fresh preparation was used, I.e. the strips were 

so only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and calcium on the portal vein 
Preparation of isolated portal vein from rat 

55 

Animals : Albino, male rats, weighing about 200 g. 



29 



EP 0 325 571 B1 



Bath volume : 5 ml 

Buffer : Na*-Krebs, modified by K.E. Andersson 

Temperature : 37°C 

Gas : Carbogene (93.5% 0 2 + 6.5% CO2) 

Muscle tension : 0.5 g 



The rat is killed by a blow on the neck and decapitated. The abdomen Is opened, the vein Is dissected free 
from fat, cut open longitudinally and mounted In an organ bath. Changes In isometric tension is registered by 
a force displacement transducer, connected to an amplifier and a writing oscillogtaph- 

Noradrenallne — antagonism on portal vein 



Doses : Noradrenaline 3x 10~ 7 M 

The chosen doses give about 70% of maximal response. The agonist Is added to the bath at 10-minutes 
Intervals. When reproducible contractions are obtained a fixed concentration of the test substance Is added to 
the bath. After an Incubation period of 10 minutes noradrenaline Is added. The next concentration of the test 
substance Is added when the original response of the agonist Is obtained. 

The antagonistic effect of the substance is calculated as per cent Inhibition of the mean response by three 
preceding doses of the agonist 

Ca — antagonistic effect on portal vein 

1 0 mM ^-solution Is added to the Krebs buffer to stabilize the spontaneous myogenic activity of the vein. 
The amplitude of the muscle contractions is measued. The test substance is added to the bath in cumulative 
doses until total Inhibition is obtained. 

c) Histamine — antagonism on isolated ileum 

Preparation of isolated ileum from guinea pigs 



Animals : Guinea pigs of both sexes, weighing about 350 g. 

Bath volume : 5 ml 

Buffer : Na*-Krebs. modified by K.E. Andersson 

Temperature : 37°C 

Gas: Carbogene (93.5% 0 2 + 6.5% COJ 

Muscle tension : 0.5 g 



The guinea pig Is killed by a blow on the neck and decapitated. The abdomen is opened and about 2 cm 
of the ileum is cut off about 15 cm above the Oeocaecai junction. The piece of Ileum Is washed with buffer and 
mounted In an organ bath. Changes in isometric tension is recorded by a force displacement transducer, con- 
nected to an amplifier and a writing oscillograph. 
Pose : 5 x 10-7 M of histamine. 

The chosen dose of histamine gives about 70% of maximal response. The agonist is added to the bath at 
3-minutes intervals. When reproducible contractions are obtained a fixed concentration of the test substance 
is added to the bath. After an incubation period of 2-1 0 minutes a new contraction is induced by histamine. The 
next concentration of the test substance Is added when the original response of the agonist is obtained. 

The agonistic effect of the test substance is calculated as per cent inhibition of the mean response by three 
precedfrig doses of histamine. 

d) Acute toxicity In mice 

The antagonists to be tested were dissolved in 0.9% Nad. if they were not soluble In 0.9% NaCt they were 
dissolved in double distilled water. The solutions were prepared on the day of the experiment 
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Procedure 

White male mice, 25 g. were placed in a mouse holder. The tested compounds were given as i.v. bolus 
doses in one of the four tail-veins, with a volume of 0.01 mi/g mouse. Each substance concentration was given 
to a group of four mice. 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose (LDn) was the lowest concentration of the anticholinergic drug where 4 mice of 4 
tested died within 5 minutes after an i.v. bolus dose. 

LDgo-fnterval : The LD^-interva! was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an i.v. bolus dose. 

e) Effect on heart rate In conscious rat 

The animal is slightly anaestettzed by ether and an infusion cannula is inserted into a tall vein. WhBe stfll 
asleep the rat is placed in a simple device, made of a coarse, somewhat elastic net fixing the rat In a constant 
position. Electrodes are attached to the extremities and connected to an ECQ-pulse pre-ampllfier and a Grass 
polygraph. By recording the ECG, the heart rate can then be determined. 

Before any substance is given the animal has regained consciousness and the heart rate has been constant 
for at (east 15 minutes. 

The substance is injected, Lv. In the infusion cannula and flushed with physiological saline. 

ECG is recorded 0.25, 0.5, 1, 2, 3 and 5 minutes after completed injection and then every 5 minutes untD 
the original heart rate Is obtained. 
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Example A 

Preparation of tablets 

5 







Ingredients 


mg/tablet 




1. 


Compound I in Table 1 


2.0 




2. 


Cellulose, microcrystalline 


57.0 


10 


3. 


Calcium hydrogen phosphate 


15.0 






Sodium starch glycolate 


5.0 






Silicon dioxide, colloidal 


0.25 


15 


6. 


Magnesium stearate 


0.75 








80.0 mg 



The compound 1 according to the invention is mixed with ingredients 2, 3, 4 and 5 for about 10 minutes. 
20 The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then com- 
pressed into tablet form with or without fDmcoating. 

Example B 

25 

Pregairajior^of capsules 



Ingredients mg/capsule 

1. Compound 1 in Table 1 2 

30 

2. Lactose 186 

3. Corn starch 20 

4. Talc 15 
as 5. Magnesium stearate 2 



225 mg 

The compound 1 according to the invention is mixed with Ingredients 2 and 3 and then milled. The resulting 
40 mixture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 



Claims 

45 1 . 3,3-Diphenylpropylamines of formula I 




55 wherein R 1 signifies hydrogen or methyl, R 2 , R* and R 4 independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino group of formula II 
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SSSHSrf R ;, Si9n ^ non - a r ,atic hydrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms, and wherein R 5 and R« may form a ring together with the amine 

EZ. ' ^rT Z^ 5 *^ ™<* when the compounds iSZ^S^S 

isomers, the racemic mixture and the individual enantiomers. 

^hLi^? 6 ^?^ 8 " 1 '" 68 10 Clalm 1 ' Whwein «•* of R6 and R * independently signifies a 

saturated hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such as C„-al J espec3lj 

^TTinTT^ ,* ^ * t09etNer C ° mPrfe,n9 at 16381 at teas' hSSta EST 

the amme"nCT ^ * **" 1 ^ " hiwh * a " d * taken a ring with 

substituted^ 

5. 3,3-Oiphenylpropylamines according to any one of the proceeding claims, wherein at least one of RS 
and R« comprises a branched carbon chain. wnerein at least one of R 

omu L 3 j ;t?'' Phe K yl r?ur ineS aC00rdinfl f ° any ° ne « daims 1 " 5 ' X Unifies any of the foDowing 

groups aH), each of which may carry at least one hydroxy subsatuent: 



^CH(CH,L fH 
a) -N^ 3'2 b) ^CH 3 ^ H 

3 2 C(CH 3 ) 3 C(CH 3 )CH 2 CH 3 



C \3 y CH 3 CH 3 CH, 



d). -N 

\ 



yC— CH 2 ^C^-C 



e) 



7 3,3-Kphenylpropylamines according to claim 1 , selected from the group consisting of the followmo com- 
wWl Physically accept acids and. where peisibie, the, «o^SESS 

N,N^iisopropyl-3-(2-hydroxy-5-methylphenyl)-3^henylpropylamine, 

N-nwrnyl^^rtbirtyl^-JiydroxyphenylJ-S-phenylpropylamine, 

r4-memyi^4erLbutyl-3^2,4^ihydroxyphenyl)^henylpropylamine ) 

N<nemyi^rtbutyl-3,3-bis-(2-hyclroxypheny0propylamtne, 

N,NWiisopropyW,3-bis-(2-hydroxyphenyl)propylamlne, 

N^iisopix)py|.3.(2,5-dihydroxyphenyl)-3-phenylpropylamine, 

N-memyl^4erttnjtyl^2,5^ihydroxyphenyl>3-phenylpropylamine, 

N,N^isopropyl^-(2-methoxyphenyl)-3-phenylpropylamine, 

fH3K2^ethoxyphenyl)-3-phenylpropyl]-2^,6,64etramethylpiperidine, 

(+)-N,NKli)sopro|^3K2^droxy-5Mnemylphenyl)-3s>heny1propy1amine. 

8. 3,3-Diphenylpropylamines according to any one of claims 1-7 for use as pharmaceutically active subst- 
ances, especially as anticholinergic agents. 

9. A pharmaceutical composition comprising a 3.3-diphenylpropylamine according to any one of claims 1-7 
and a compatible pharmaceutical carrier. 

drug 10 ' " 3 3, ^ ipheny,propylainine acomiing to any one of claims 1-7 for preparing an anticholineraic 



X— QH 2 <* , 
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11. A method for preparing 3,3-dipheny)propylamlnes according to any one of claims 1-7, comprising : 
a) reacting a reactively esterified 3,3-diphenylpropanol of formula 111 

(JoV-OR 1 

^CH-CH_-CH--Y HI 
-R* 



R^ 



wherein R 1 -R* are as defined above, any hydroxy groups may be protected and Y is a leaving group, 
with an amine of formula IV 

H-X IV 

wherein X is as defined above, or 

b) reducing a 3,3-diphenylpropionamide of formula V 



-OR 1 



~^:CH-CH,-CO-X 



4 2 
R* 



wherein Ri-R* and X are as defined above and any hydroxy groups may be protected, or 
c) N-methylating a secondary 3,3-diphenylpropylamine VI 

R 2 



N 5£oV-or 1 



H-CH.-CH,-NH-2 VI 
,4 2 2 



wherein R 1 -R 4 are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as R s and R 6 with the exception of methyl, or 
d) reducing a 3,3-diphenylpropylamine of formula Vila or VII b 



1 



R 2 R 2 
N @-OR l ^(o)-OR 
^^C=CH-CH,-X ^Q-CH--CH.,-X 



Vila VIIb 



wherein R'-R 4 and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, If desired after 
mono or di-halogenatlon of one or both of the phenyl rings, and/or 

ii) if desired converting obtained bases of formula I Into salts thereof with physiologically acceptable 
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acids, or vice versa, and/or 



5 1 2 e ?S an obtained mijrture of optical Isomers into the individual enantlomers and/or 



hydrogen and/or R* fs hydroxy 

Patontanspruche 

1. 3,3-Diphenylpropylamlne der Formel I 



R 3 



>CH-CH--CH--X 
P>-R* 2 2 



»5 



-< 



R 6 
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a) 



-N 



/CH{CH 3 ) 2 
X CH(CH 3 ) 2 ' 



b) 



CH 3 
C(CH 3 ) 3 



c) 



r CH 3 

^CCCH^CH^Hj 1 



d) 




7. 3,3-Diphenylpropylamine nach Anspruch 1, dadurch gekennzetchnet, daS sie aus der Gruppe, beste- 
hend aus den folgenden Verfaindungen, ihren Salzen mit physiologisch annehmbaren Sauren und wenn mog- 
ITch v ihren Racematen und individuellen Enantiomeren ausgewahlt sind : 
N.N^Dnsopropyl-S-^hydroxy^-m 

N-Methyl~N-tert-butyl^2-hydroxyphenyl)-3-prienylpropylaTntn f 

N-Methyl-N4ert-butyl-3-<2,4-dihydroxypehynI)*3-phenylpropylanTin f 

N-Methyl^-teit-buty-3,3-bls^2-hydrrc^ 

NjN-DBsopropyl-S^is^Z-hydroxyphenyl^propylamin, 

N»N-DBsopropy!-3-(2 f 5-dihydroxypheny!)-3-phenylpropylamin, 

N-Methyl-N-tert-butyl-3K2,5^ihydrox^^ 

N,N-Drisopropyl-3-(2-rnethoxyphenyl)-3-pheny1propyIarnIn, 

N-[3-(2-Methoxyphenyl)-3-phenylpropyl}-2 r 2,6 f 6-tetramethylpiperidIn l 

(+)-N,N-Dfisopropyl-3-(2-hydroxy-6-methylphenyl)-3-phen^propylamin. 

8r 3,3-Diphenyipropytamme nach einem der Anspruche 1 bis 7 zur Verwendung als pharmazeutische Wirk- 
stoffe, insbesondere als anticholinerge Mittel. 

9. Pharmazeutisches Praparat, dadurch gekennzetchnet, daGes ein 3,3-Diphenylpropylamin nach einem 
der Anspruche 1 bis 7 und elnen vertragllchen pharmazeutischen Tragerenthait. 

10. Verwendung eines 3 t 3~Diphenylpropylarnins nach einem der Anspruche 1 bis 7 zur Herstellung ernes 
anticholinergen Arzneimittels. 

1 1 . Verfahren zur Herstellung von 3,3-Dlphenylpropylaminen nach einem der Ansprflche 1 bis 7, dadurch 
gekennzoichnet, da& man 

a) ein reaktiv verestertes 3,3-DrphenylpropanoJ der Forme! Ill 



worin R 1 bis R 4 wie oben definiert slnd, wobei Irgendwelche Hydroxygruppen geschQtzt sein kdnnen, und 
Y elne Austrlttsgruppe ist mlt einem Amln der Formel IV 




III 



H-X IV 



worln X wle oben defmiert ist, umsetzt oder 
b) ein 3,3-Diphenylproplonamid der Formel V 
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£tafat£? X ° ben deflnfert 8ind ' ^ fr9endwe,che Hydroxygmppen geschOtzt seln kflnnen, 
c) eln sekundSres 3,3-Diphenylpropylamin VI 




2 -CH 2 -NH-Z VI 



TteiZ dfe S 0 Ll%° b H n 5* " nd j r 9 endwelche Hydtoxygruppen geschOtzt sein konnen, und 

r • f ?^ Bedeutung wie R* und R«, ausgenommen Methyl, hat, N-methyltert Oder 
d) em 3.3-Diphenylpropylamin der Formel Vila oder Vllb 



R 2 R 2 



C=CH-CH,-X ^C-CH.-CH,-X 



Vfla 



Vllb 



I°HW R fn b 5I?u^ XWte ° be " d f nlert S,nd ' Und "9 endwe| che Hydroxygnjppen geschOtzt sein kSnnen, 

und W fllr erne Hydroxygruppe oder eln Hatogenatom steht, reduziert und 

O^ordwiichenfalls Hydroxystfutzgnjppen in den erhaltenen Verblndungen gewfinschtenfels nach 
Mono- oder Dihalogenierung eines oder beide der Phenybinge abspaltet, und/oder 
J gewunschtenfalls erhaltene Basen der Formel I in die Salze davon mit physiologisch annehmbaren 
sauren umwandelt oder umgekehrt, und/oder 

iii) gewOnschtenfalls ein erhaltenes Gemlsch von optischen Isomeren in die individueflen Enantiomeren 
aunrennt, und/oder 

iy) gewunschtenfalle eine ortho-Hydroxygruppe in einer erhaltenen Verbindung der Formel I worin Ri 
Wasserstoff ist und/oder R* Hydroxy 1st, methyllert 



Rovondlcations 



1. 3,3-diph6ylpropylam)nes de fbimule I 
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dans laquelle R 1 represente Itiydrogene ou un groupe methyle, R* R* et R 4 represented independamment 
rhydrogene, un groupe methyle, methoxy, hydroxy, carbamoyle, sulfamoyle ou un halogene, etX represente 
un groupe amino tertiaire de formule II 



< 



R 6 



dans taquelle R s et R 6 representent des groupes hydrocarbones non aromatiques qui peuvent etre kJentiques 
ou different* et qui contlennent ensemble au mob trois atonies de carbone, et dans laquelle R s et R 6 peuvent 
former un cycle avec I'azote du groupe amine, leurs sels avec des acldes acceptables du point de vue physio- 
logique et, lorsque les composes peuvent etre sous forme dlsomeres optlques, le melange racemique et les 
Gnantiomeres individuels. 

2. 3,3-diphenylpropytamines selon la revendication 1, dans lesquelles chacun des substltuants parrnl R 5 
et R 6 represente Independamment un groupe hydrocarbone sature, en partlculier des groupes hydrocarbones 
aliphatiques satures tels que alkyle en Ci^a, en partlculier alkyle en C,^ ou adamantyle, R s et R 6 comprenant 
ensemble au moins trois, de preference au moins quatre atomes de carbone. 

3. 3,3-diphenyl propylamines selon la revendication 1 ou 2, dans lesquelles R s et R 6 pris ensemble forment 
un cycle avec I'azote du groupe amine. 

4. 3,3-diphenylpropylarnines selon la revendication 1, 2 ou 3, dans lesquelles R 5 et/ou R 6 porte au moins 
un substituant hydroxy. 

5. 3,3-diphenylprolyJamines selon Tune queJconque des revendications precedentes. dans lesquelles au 
moins Tun des substltuants R s et R* comprend une chatne carbonee ramffiee. 

6. 3,3-diphenylpropylamlnes selon Tune quelconque des revendications 1 a 5, dans lesquelles X repre- 
sente Tun quelconque des groupes sulvants a)-f), chacun de ces groupes pouvant porter au moins un substi- 
tuant hydroxy ; 

.CH(CHA, ^CH- ^CH. 

*> -< 32 , b) -< 3 » c) < 3 

X CH(CH 3 ) 2 X C(CH 3 ) 3 ^CtCHj^CHjCHj 




CH* CH 3 



d) -N , e) 



^r» 3 v#« *- 



ch 3 t:h 3 



7. 3,3-diphenylpropylamines selon la revendication 1 , choisles dans le groupe forme par les composes sul- 
vants, leurs sets avec des acides acceptables du point de vue physlologique et, lorsque cela est possible, leurs 
racemates et leurs eniantiomeres individuels : 
N, N-diisopropyl-3-(2-hydroxy-5^e^ 
r4*nethyl-hMeft.butyl-3^24iydra 
N-methyl-N-terf.buty-3-{2 1 4^ihydrox^ 
N-methyl-N-te rt. butyl-3, 3-bts-(2-hydroxyphenyl)propylamine, 
N,N-diisopropyi-3,3-bis-{2-hydroxyphenyl)propylamine, 
N,N-diisopropyl-3-{2,5^ihydroxyphen^ 
N-methyl-N-tert.butyl-3-(2,5-d^ 
N,r^dHsopropyi-3-(2HTiethoxyphe^^ 
NK3-(2-methoxyphenyf)-3-phenylpror^^ 
(+)-N,N-dnsopropyl-3-(2-hydroxy-5-m 
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r~ f ; ^|P h6 ^ | P™Py |amin « s sel °n fune quelconque des revendications 1 * 7 utilisables comme substan- 
ces acbves du pent de vue pharmaceufique, en particulier comme agents anticholinergiques 

a 7. comp^ntnt * PrtPa,Bti0n *" * Se, ° n '' une « ue,con « ue *■ revendications 1 



a) la reaction d*un 3.3-diphenylpropanol esterifie de maniere reactive de fcfmule 



111 



R 2 



^CH-CH 2 -CH 2 -y in 



est un groupe partant, avec une amine de formula IV 



H-X IV 



dans laquelle X est tel que dtfinl ckfessus, ou 

b) la reduction d'un 3,3-diph6nylpropionamide de formule V 



^ScH-CHj-CO-X 



R 

dans laquelleRi-R^etXsonttelsquedefa.iscHJessusetungroupe hydroxy quelconque peutfitre protege, 
c) la N-methylauon d'une 3.3-diphenylpropylamine secondaire VJ 



R 2 



R 



danslaquelle2alameme3.gnific a ttonqueRS B tR«arex«ptiondumethyle > ou 
d) la reduction <Tune 3,3-diphenylpropylamine de fomiule Vila ou Vllb 
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C^CH 2 -CH 2 -X 



YUa 



Yllb 



dans laquelle R*-R 4 et X sont tels que d6finis ckfessus et un groupe hydroxy quelconque peut 6tre proteg§ 

et W represents un groupe hydroxy ou un atome d'halog&ne, et 

i) si n6cessaire le clrvage des groupes protecteurs des groupes hydroxy dans les composes obtenus, 
si on le souhafte aprfes mono ou dlhalog6nation de Tun des cycles phgnyle ou des deux, et/ou 
it) si on le souhalte la conversion des nases de formuJe 1 obtenues en leurs sels avec des acides accep- 
tables du point de vue physidogique, ou vice versa, et/ou 

id) si on le souhalte la separation d'un melange dfsomfcres optiques obtenu en les 6nantiom6res indh 
viduels, et/ou 

Jv) si on le souhafte la m6thylatlon d'un groupe hydroxy en ortho dans un compose de formule J obtenu, 
dans lequel R 1 est un atome d'hydrogfcne et/ou R 4 est un groupe hydroxy. 
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